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INTRODUCTION
This report includes the status of the LEM Mass Properties
as of February 15, 196L. The total weight at separation of
27&72 is 462 pounds lighter than previously reported in
LED-490-5, dated 31 January 1964. At this gross weight the
vehicle meets the required performance (AV) and is 2375 pounds
below the designated control weight of 29,500 pounds at
Translunar InJjection. Figures I & IT illustrate the present
relationship of LEM weight and performance capability.
A summary of changes since the last report are:
Ttem Weight
A. Ascent stage Inert * Weight , -85 Lbs.
B. Ascent stage Propellant - Reduced Inert Weight -82
- Increase in AV Budget (+5 fps) + 5
C. Descent stage Inert * Weight +10
D. Descent stage Propellant - Reduction in Touchdown Wt. -180

- Reduction of AV Budget(57 fps) =130

———

Total LEM Weight Change at Separation -462 Lbs.

Table 3, LEM Stage Weight History has been added in this
report in order to simplify the usage of the data contained
herein.

It should be noted that current weight status contained
herein is based on Migsion Time Profile and AV Budget, per Table 1
and Reference 4. Since neither of these values have been final-
ized reported weights will vary somewhat due to changes in the
current values of these parameters.

The weight information in this report is predicated on the
following pertinent data:

1) The AV budget, Ascent = 6683 fps and Descent = 7389 fps,
is that recommended in GAEC memo LMO-500-3T7, Rev. D, dated
8 February 196k4.

2) The tankage for consumables are sized by "Mission A"
(Day Laending) while the quantity of consumables aboard
are determined by "Mission B" (Earthshine Landing). The
Total Mission Times are different by 50 hours, as shown
on Page 6 of this Report.

Inert weight includes all non-propulsive expendables

SSRN—
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MISSION HISTORY OF WEIGHT AND PERFORMANCE
January 1964 February 1964
Condition Weight AV Isp Weight BV  Isp
Earth Launch 27,587 27,126
Separation 27,934 27,472
TUh6 301 7389 301
Touchdovn 12,823 J 12,668 J
Lunar Lift-off 9,282 9,121
6368 306 6373 306
Transfer Orbit L, 80k 4,718
310 295 310 295
Burnout (Docked) 4,546 4,462
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Table 2

LEM WEIGHT BY STAGES

AT EARTH LAUNCH

Structure

Stabilization & Control
Navigation & Guidance
Crew Provisions *

ECS

Tanding Gear
Instrumentation
Electrical Power Supply
Propulsion Inert
Reaction Control
Communication

Controls & Displays

Totals - Inert

Add Main Propulsion
AV Propellant

Total with &V Propellant

ASCENT
STAGE

o2k, 7
T)‘l'o6
238.0
148.2
306.8

283.5
817.3
633.9
847.1

78.2
262.9

L4615,.2

Lok, 3

8859.5

LED-490-6
1 March 1964
Page 7T
DESCENT
STAGE TOTAL
940.5 1865.2
T' 5 8201
10.0 248.0
5.0 153.2
170.6 h77.4
387.0 387.0
235.0 518.5
284.7 1102.0
15783 2212.2
- 8&701
20.6 98.8
- 262.9
3639.2 825k .4
14626.8 18871.1
18266.0 2712565

* Without crew, suits, radiation dosimeter, etc. (426.2#).




~O0NE DR

Table 3

LEM STAGE WEIGHT HISTORY
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IMISSION PHASE AND

ASCENT STAGE DESCENT STAGE TOTAL
» DRY  |aV-PROPELLANT DRY W-PROPELLANT} WEIGHT
CONSUMAELE DESCRIPTION WETGHT WEIGHT | WEIGHT |  WEIGHT
(LBS.) (LBS.) (LBS. ) (LBS. ) (LBS. )
EARTH LAUNCH AND .
TRANSLUNAR INJECTION 4323,3 4525,2 36502 14626.8 27125.5
Crew and Equipment +426,.2
Water, Oxygen & Hydrogen -79.8
SEPARATION L759.5 I 3570. 4 14626.8 274T71.9
TLanding Flare - 5.0 -
Water, Oxygen & Hydrogen -29.3
Descent AV Propellant
- Main -14626.8
- RCS -27.9
RCS - Attitude Propellant -115.2
LUNAR TOUCHDOWN 4634,3 449743 3536.1 12667.7
Scientific Samples & Equip.| + 40.0 -210.0
Jettisoned on Lurain - 51.0 -3326.1
LUNAR LIFT-OFF 4623,.3 4497.3 9120.6
Water, Oxygen & Hydrogen - Tlek
Ascent AV Propellant
- Main -hokh,3
- RCS - 253.0
RCS - Attitude Propellant - 89.9
BURNOUT (DOCKING) L1462,0 L4462.0
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CODE
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11.0

Table 4

LEM WEIGHT COMPARISON

AT SEPARATION BY STAGES

1TEM

Ascent Stage Weight at Separation

Structure
Stabilization and Control
Navigation and Guidance
Crew Provisions
Environmental Control
Landing Gear
Instrumentation = Operational
- Scientific

Electrical Power Supply
Propulsion System

Propulsion Inert

Propellant (Includes 50# trapped)
Reaction Control

Propulsion Inert

Propellant (Includes 38.8# trapped)
Communications
Controls and Displays

Descent Stage Weight at Separation

Structure
Stabilization and Control
Navigation and Guidance
Crew Provisions
Environmental Control
Landing Gear - PFixed
Instrumentation = Operational
- Scientific

Electrical Power Supply
Propulsion System

Propulsion Inert

Propellant (Includes 166# trapped)
Communications (Portable)

Total Separation Weight (A & B)
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1/31/64  CURRENT
WEIGHT WEIGHT AWEIGHT
oLL8. T 9285, 7 ~163.0
92L.7 92Lk.7 0
104.0 Th.6 -29. 4
280.7 238.0 -ho,7
5Thek 5Tho b 0
308.8 306.8 - 2.0
243.5 243.5 0
L4o.o 40.0 -0
817.3 817.3 0
(4953.9)  (L4878.2) (=75+7T)
583.9 583.9 0
4370.0 hogh 3 =757
(849.2) (847.1) (-2.1)
322.3 322.3 0
52649 524.8 -2.1
9h.2 78.2 -16.0
258.0 262.9 + k.o
18484.9  18186.2 =298.7
9L0.5 940.5 0
Te5 Te5 0
10.0 10.0 0
540 5.0 0
112.3 112.3 0
387.0 387.0 0
25.0 25,0 0
£210.0 210.0 0
263.2 263.2 0
(16514.3) (16205.1) (=309.2)
1412.3 1412.3 0
15102.0 14792.8 ~309.2
10.1 20.6 + 10.5
27933.6  27L471.9 =hél. 7
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DISCUSSION OF INERT WEIGHT CHANGES BY
STAGES SINCE LAST REPORT *
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Increment Weight Changes

Ascent

Descent

Stabilization and Control (-29.4)

Changed the Guidance Coupler Assembly,

based on a change in location. Current

components are an engine logic box and

a mode switch. - 4.5
Incorporated vendor proposal weights

for Rate Gyro Assembly. + .6
Reduced Attitude Reference Assembly

weight due to decision to use a strapped

down system in lieu of the platform type

system. -13.0
Reduced Programmer Assembly weight

because of the decision to we the T-1

guidance law. -12.5

Navigation and Guidance (-L42.7)

Revised MIT data per Rev. 16 of E-11h42,
dated 1/15/6k -ho.7

Environmental Control (- 2.0)
Decreased GOX (-l.5#) and GOX Accumulator

(-3.1#) weights to previous values, since

accumulator capacity is sufficient for

cabin volume of 220 cubic feet. - L4.6
Added second pressure relief and dump

valve to provide a valve on each hatche.

This provides a means of balancing the

LEM's and command module's pressures at

docking. + 2.6

Communications (-16.0)
Packaged communication components into

two Electronic Replaceable Assemblies (ERA).

The VHF=-3ignal Processing ERA includes the

premodulation processor and audio center,

diplexer, transceiver, and case and connect-

ors. The S~Band ERA includes the transceilver,

Power Amplifier, diplexer, antenna electron=-

iecs, and case and connectors. - 4,2
Staged the VHF Lunar Stay Antenna and

revised its estimated welghte. -10.0
Deleted power dividers, revised estimate of

other antennas, etc. - 1.8

<SOSR —

(+10.5)

+10.6

Separation

(-29.4)

- hos
+ .6

-1300

-12.5
(-k2.7)
-L42.7

(- 2.0)

- 24'06

+ 2.6

(- 5.5)

- k4.2

- 1.9
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DISCUSSION OF INERT WEIGHT CHANGES BY
STAGES SINCE LAST REPORT *

Increment Weight Changes

Ascent Descent Separation
12.0 Controls and Displays (+ 4.9) (+ %.9)
Revised MIT data per Rev. 16 of E-1142,
dated 1/15/6kL. + h.9 + .9
Total Inert Weight Changes -85.2 +10.5 -Tha7

* Tnert weight excludes AV Propellant
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